This paper uncovers the demand of households in four communities (Srodae, Effiduase, Koforidua-ada, and Betom) in the New Juaben Municipality in Ghana for better solid waste disposal services. The study used the Contingent Valuation Method (CVM) and the respondents were selected by means of simple random sampling for interviewing. The Willingness to Pay (WTP) was elicited using single bounded Dichotomous Choice (DC) format and the data were analyzed using the probit model as one of the efficient and priori superior procedures used in analyzing binary response data. The median WTP was GHC 2.23 (US$ 1.13) per household per month and the mean WTP was GHC 3.67 (US$ 1.85) per household per month. The most significant and influencing factors that affect WTP in this study are the environmental safety concern of the respondent, level of satisfaction of current waste disposal services, education, household size, length of stay in the current residence, walking time to public dumpster, and sex of respondent.
Introduction
Rapid population growth and urbanization in general have led to serious solid waste generation in most cities worldwide. Municipal solid waste globally, increased by at least 7% annually between 2003 and 2006 (United Nations Environment Programme [UNEP], 2009). And according to Global Waste Management Market Report (2007) , municipal solid waste generated globally was estimated to be 2.02 billion tonnes in 2006 and was expected to increase by 37.3% between 2007 and 2011. In developing countries, municipal solid waste is not well managed because cities and municipalities cannot cope with the accelerated pace of waste production (Modak, 2010) . This global threat of solid waste disposal has shown its ugly face in Africa.
Souring population growth in Africa has increased solid waste generated by households which far exceed the collection capacity. A survey by the United States Agency for International Development (USAID) in 2009 purged the rate of solid waste generated in Africa at approximately 0.5 kilograms per person per day. And only a small amount of these solid wastes are properly disposed of in designated landfills. The rest are either dumped openly without recourse to treatment systems or left in public dumpsters with no one to properly dispose them. Greater amount of these solid wastes are left to litter on the edges of cities and towns, which however cannot decompose and hence cause environmental health problems and discomfort.
In Ghana, a major problem that confronts urban cities is solid waste disposal and is a particularly worrying issue that seems to overwhelm the authorities. Tamakloe (2006) as cited in Anthony (2009) asserted that, the menace of solid waste disposal has threatened the achievement of the seventh Millennium Development Goals and thus makes the achievement of this blue-print target date of 2015 impossible. According to Demographic and Health Survey conducted in 2008 by Ghana's Water and Sanitation Sector Monitoring Platform (WSMP), Ghana was able to achieve 12.4% for improved sanitation for this period. This figure was quite lower compared with other development indicators like improved drinking water for 2008 which was 83.8%. In addition, more than half (56.5%) of households in the Eastern Region dispose of solid waste in public dumps, while a quarter (25.2%) dump their household waste anywhere (Ghana Statistical Service, 2000) .
In a September 2007 Modern Ghana
News press release, the New Juaben Municipal Chief Executive, Nana Adjei Boateng, revealed that the municipality was generating an average of about 40 tonnes of solid waste and 67 860 liters of liquid waste each day, causing the Municipal Assembly an average of about GHC 100 million monthly on waste management. Poor solid waste disposal has threatened the lives of the inhabitants of the New Juaben Municipality. There is increased pressure for dumping of household solid waste at public dump places due to increased household size, thereby straining the management capabilities of regulatory authorities, waste collectors and other resources. Currently, spilled waste on streets in the municipality is a common sight. This open dumping of waste causes foul smell, breeds diseases such as diarrhea, skin and eye irritations, and spoils the public image of the New Juaben Municipality, especially in the selected communities. To help reduce the environmental hazards associated with the improper management of solid waste in developing countries, policy makers should be advised on how much households are willing to collaborate efforts to do so. Hence, it is in the right direction to study households' demand for better/improved solid waste disposal services.
Willingness to pay for improved solid waste management has been opined severally in environmental literature as a way of dealing with the aforementioned menace of solid waste but not much is espoused about solid waste disposal services in Ghana. The contingent valuation method has been a technique used to elicit respondents' willingness to pay for improved solid waste disposal services in both developed and developing countries.
A study by Ojok , Koech, Tole, and Okot-Okumu (2013) estimated households' willingness to pay (WTP) for improved municipal solid waste management services in Kampala, Uganda. The study employed a dichotomous choice contingent valuation (CV) technique and used a logit regression model in their data analysis to obtain the mean and the median WTP of the households. The results of their study revealed that 48.1% of households in Kampala were willing to pay for improved municipal solid waste management services with a mean monthly WTP of UGX 5 382 (US$ 2.91). The factors in their study which influenced the WTP significantly were gender in which females were willing to pay more than males, household size, education level, income level, marital status and migration status.
In a related study, Hagos, Makonnen, and Gebreegziabher (2012) estimated households' willingness to pay for improved urban waste management in Mekelle City, Ethiopia, using a cross-sectional survey of 226 randomly selected households. Their study employed Tobit and Probit models in the empirical analysis to determine the factors that influence households WTP for improved Solid Waste management. The mean WTP from their analysis based on their dichotomous choice questions was ETB 11.89 which is less than US$ 1. The results of their study revealed that, respondents' WTP for improved solid waste management was significantly related to income and awareness of environmental quality, among other factors. And in Malaysia, Murad and Raquib (2007) also used CV to determine the WTP of the poor for improved access to solid waste collection and disposal services in the city of Kuala Lumpur. The study used stratified random sampling in gathering the data and simple multiple linear regressions in the data analysis. The mean WTP from their study was MYR 13.00. The most significant factors in their study that affect WTP were respondents satisfaction with present waste collection services, income of respondents, gender, length of stay of residents in the house, and dependency ratio.
The general objective of this study is to use the CV technique to assess households' demand for better solid waste disposal services in the selected communities. Better solid waste disposal services in this case can best be described as making sure waste collectors would pick up the waste from homes (or establishment) each day; the waste from all the houses (or establishments) subscribing to the service would be disposed of properly; the waste would be hauled away from the neighborhood in trucks to a municipal landfill; and the waste would not be left around the neighborhood in rubbish heaps or municipal bins. The estimated WTP values would help the researchers to recommend to policymakers and implementers as to the way forward in dealing with solid waste disposal practices in the study area and even beyond.
Hypotheses
In addition to estimating the WTP, the study was intended to test the following hypotheses:
a. H 0 : Household's that are concerned about environmental safety or acceptability of final disposal of solid waste are not willing to pay for better solid waste disposal services.
b. H 0 : Households that are dissatisfied with current waste disposal services are not willing to pay for better waste disposal services.
c. H 0 : A household with a farther distance to the public disposal container is not willing to pay for better solid waste disposal services.
Materials and Methods
The Contingent Valuation Method (CVM) was used in this study. It is the most common method used in valuing nonmarket resources including environmental quality improvement programs. In the CVM, individuals are simply asked to state their WTP for the nonmarket resource through WTP surveys. The CVM was recommended by the National Oceanic and Atmospheric Administration (NOAA) Panel in 1993 as a dependable method for valuing nonmarket resources. The cogency of the CVM results, however, depends on several factors including the response format, the payment vehicle, the scenario, and the survey design in general (see Boyle, 2003) . This study employed CVM because the solid waste disposal program is both environmental and nonmarket resource. The program is also hypothetical with no available data which makes CVM suitable for the study.
The survey questionnaire was designed to follow the World Bank's guidance on survey questionnaires design to assess demand and WTP of consumers (see Cointreau-Levine & Coad, 2000) .
The questionnaire was divided into four sections after the introduction. The introduction explained the nature of the better solid waste disposal services to the respondents. Followed by the four sections: Section A or the Identification section, section B or the existing situation regarding solid waste disposal in the communities, section C or the improved solid waste disposal program and WTP, and section D or the other information. Specific questions were asked under each section to simply aid the researchers in testing the hypotheses for this study.
In section A, respondent's household as well as the position of the respondent were simply identified. The respondent was also asked how long she/he lived in the residence. Section B carried the questions on the walking time of the respondent to the public dumpster, concerns of the respondents about the environmental safety and level of satisfaction of the current disposal services. Section C demanded the respondent to answer yes/no question as to whether she/he was willing to pay an additional amount when the program is implemented. Section D carried the sociodemographic information of the respondent.
The Theoretical Model
Improved solid waste disposal service is a program intended to enhance environmental quality in the study area. To achieve this, each individual is required to give up some amount of her/his income as a waste disposal fee without changing her/his utility levels. Using the compensating welfare measure, the utility levels are the status quo utility level and the utility level after the program is implemented. These utility levels can be expressed using the equation below:
where v is the maximized level of utility (indirect utility), P o is the waste disposal fee at the status quo level of environmental quality, P 1 is the waste disposal fee after the implementation of the program, q o is the status quo level of environmental quality, q 1 is the environmental quality level after the program is implemented, I is the income of the individual, and c (compensating variation) is the amount the individual agreed to pay after the implementation of the program.
The Empirical Models
The WTP elicitation technique used in this study is the single bounded Dichotomous Choice (DC) format. The DC question asks the respondent whether she/he is willing to pay a specific amount for the program when it is implemented. There are many other response formats such as the open or closed ended, and the payment card. The choice of response format is believed to impact the WTP estimates positively or negatively. Meanwhile, Loomis (1990) and Boyle et al. (1996) argued that both the open-ended and the dichotomous choice formats produce reliable results. The DC format is the most widely used format and appears to be more preferred to the other response formats because it reduces the cognitive burden placed on the respondent, and also mimics a real market transaction (Food and Agricultural Organization [FAO], 2000) . The DC format has its own weaknesses including its inability to directly infer the respondent's exact WTP amount, but it may still give better results when the data are well analyzed (Boyle, 2003) . Assuming the individual's true value, * , from the DC data can be expressed using the model:
where is a vector of independent variables including the socioeconomic characteristics of the respondent, β is the vector of coefficients to be estimated, and u i is the zero-mean error term. Equation (2) Vol. 6, No. 11; 2013 probability of the individual's true value, * , being located above or below her/his WTP bid if the individual said "yes" or "no" respectively (Alberini, 1995) . In that case, OLS would give biased parameter estimates as well as aggregate valuation results. WTP is nonnegative and log normal so the logarithmic transformation of the WTP should be considered (Cameron & Huppert, 1989; Alberini, 1995) .
Following Alberini (1995) , proper analysis of the DC data can proceed as follows:
Given an individual's response and characteristics, the probability is Pr( * > c i | ) = 1 -G(c i | ), where G is the cumulative distribution function (cdf) of y*. And because y* is normal or logistic in practice, the probability of "yes" to a payment of GHC c i is Pr(y i = 1) = E(y i ) = Pr( * > c i ) = 1 -F((c i -β)/σ), where y i is an indicator variable if the respondent takes the offer c i , and zero otherwise. F is the cdf of u i / σ, and σ is the scale parameter of the distribution of y*. The probability of no to a payment is Pr(
The log likelihood function is then:
Equation (3) is estimated using MLE procedure or simply Probit which is one of the more robust and efficient estimation procedures in DC data analysis.
Following Cameron and Huppert (1989) , the mean and the median WTP values are computed by first finding the fitted values of log * after the probit regression. The conditional mean of log * is expressed in the form β and exp( β) is used to retransform log * into y, which represents the median WTP value. Scaling the median WTP value by exp(σ 2 /2) gives the mean WTP value, where σ is the standard error of the estimate.
The Study Area, Sampling Methodology, and Data Collection
The New Juaben Municipality is located in the Eastern Region of Ghana. Figure 1is the map of the Eastern Ghana Districts in which the New Juaben Municipality is located. The New Juaben Municipality is made up of 23 communities. The study was designed to cover four of these communities: Srodae, Effiduase, Koforidua-ada, and Betom. These communities are the main communities that are well known to produce more solid waste in the municipality, but have less desirable means of getting rid of the solid waste. The total number of households in each community was not available at the time of this study.
The sampling method used was simple random sampling, and the respondents were interviewed face-to-face which is the most convenient way of conducting surveys in the study area. The survey took place from July 27 to August 3, 2013. Fifty households were randomly selected from each community making up 200 households for the entire study. In practice, most studies determine the sample size of their study based on the given budget (Boyle, 2003) , and this was how the sample size for this study was determined. Moreover, contingent valuation studies on solid waste disposal services have not been conducted in the study area before. Their existence could have been helpful in determining the sample size based on the standard error. It was realized that, each community has a main road dividing it into almost two equal halves. So the interviewers ensured they randomly selected 25 households from each side of the main road making sure the locations of the selected households covered all parts of the area. The interviewers selected every other fifth household for interviewing. To avoid interviewing only a particular group of respondents such as the unemployed, seniors or retirees, the interviewers visited the communities at different times of the day. The interviewers encountered very few nonresponses from some family members but were able to still interview other members of those families when they varied their visiting times. The 200 questionnaires were administered within the survey period.
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In Table 2 Respondent's opinion about existing waste disposal services: 1 = not satisfied at all, 2 = Reasonably satisfied, 3 = very much satisfied, 4=Don't know environmentalsafety Respondent's concern about environmental safety 1 = Not concerned, 2 = Somewhat concerned, 3 = Very concerned Wtp WTP bid in GHC lnwtp Logarithm of the WTP bid Sex Dummy variable = 1 for male, 0 for female Age Age of respondent in years 1 = < 24 years, 2 = 25 to 34, 3 = 35 to 44, 4 = 45 to 54, 5 = 55 to 64, 6 = > 65 Education Level of education of respondent: 1 = no formal educ., 2 = primary school, 3 = middle/junior high school, 4 = high school, 5 = first degree, 6= second degree and above Householdsize Number of family members Householdincome Total income of household for the year 2012 1= <GHC 1000, 2 = GHC 1000 to 2000, 3 = GHC 2000 to 3000, 4 = GHC 3000 to 4000, 5 = GHC 4000 to 5000, 6 = > GHC 5000 Contributiontoincome Number of family members who contribute to total household income lengthofstay Number of years respondent stayed in the current residence: 1=<5 years, 2=5 to 10 years, 3= 10 to 15 years, 4=15 to 20 years, 5 = >20 years 
Discussion
In Table 3 are the definitions of the selected variables, Table 4 is the descriptive statistics, and Table 5 are the results of the probit regression estimates. The variables were selected based on the hypotheses the researchers wanted to test for. All the selected variables except householdincome, age, and contributiontoincome are significant. Walkingtime is significant at 1% level and positively relate to WTP which makes sense because respondents who spend much time in walking to dump their waste are willing to pay more for the improvement than those who spend less time walking to dump their waste. The opinion variable is also significant at 1% level and negatively correlated with WTP which indicates that, respondents who are not satisfied with the current waste disposal services have higher WTP than those who are satisfied. The environmentalsafety variable is also significant at 1% level and positively correlates with WTP indicating that, respondents who are concerned with the environmental safety and acceptability of the current waste disposal services are willing to pay more for the improved waste disposal program.
The lnwtp, and householdsize variables are negatively correlated with WTP and significant at 1% level. These indicate that respondents posed with higher WTP bids are likely to reject the program as compared to those posed with lower WTP bids. And smaller household size respondents are willing to pay more than larger households. The sex variable is also significant at 1% and has a negative sign based on how the sex variable was coded. This implies that women are willing to pay more for the program than men. The rest of the variables are education, and lengthofstay. All these variables are positively related to WTP and significant at 1%.
Conclusions
The intent of this research was to uncover the demand of the residents in the four communities (Srodae, Effiduase, Koforidua-ada, and Betom) in the New Juaben Municipality for better solid waste disposal services.
From the results, the median WTP was GHC 2.23 (US$ 1.13) per household per month and the mean WTP was GHC 3.67 (US$ 1.85) per household per month. As at the time this paper was written, US$ 1 traded for about GHC 1.98. The median WTP is the additional cost of the program to the respondents that would secure 50% majority vote while the mean WTP is the amount each respondent would be willing to pay. The mean can help policy makers to determine the total benefits of the program when it is multiplied by total number of the population or the program participants. The significant variables in the study that are identified to have impacts on WTP are walkingtime, opinion, environmentalsafety, lnwtp, sex, education, householdsize, and lengthofstay. Respondents who are concerned about environmental safety and acceptability of current waste disposal, dissatisfied with the current waste disposal services, highly educated, and stayed longer in their current residence were willing to pay more for the better solid waste disposal services. While households with larger family sizes were not willing to pay for the program.
Comparing the above findings to the previous studies on improved solid waste disposal services, the mean WTP from this study is very closed to those of Ojok et al. (2013) , Hagos et al. (2012) , and Murad and Raquib (2007) . In addition, the factors which significantly influence the WTP of the households in this study appear to match with those in the previous studies, which imply that this study may be somewhat reliable. The results from this study, however, cannot be generalizable. In other words, may not be applicable to the entire New Juaben Municipality but may serve as a leeway to the next steps in research in the area regarding WTP for better solid waste disposal services, such as benefit-cost analysis to determine better solid waste management practices in the Municipality.
Limitations to the Study
Although this research achieved its aims and objectives, it was not without limitations and shortcomings. First, this study is limited in both scope and space such that it was only meant to estimate the WTP of households for better solid waste disposal services in only the 4 selected communities out of 23. Second, the research was constrained by inadequate funds. If funds were available, increasing the number of communities as well as the sample size could make the results more generalizable. Third, the research was constrained in handling only the disposal of households' solid waste but not how these solid wastes are generated and what specifically they are. And finally, time required to conduct this study was limited and put more pressure on both interviewers and respondents to get the work done within the stipulated time. Such undue pressure on both the interviewers and respondents could bias responses.
Recommendations
The researchers recommend that the next step should be to conduct benefit-cost analysis in order to determine whether revenues that would be generated based on the mean WTP from this study would be able to offset the cost of implementing the program. The municipality should also create environmental awareness in the communities and emphasize the need to have cleaner environment through cost sharing. Communal labor is another common way people can contribute their time towards environmental cleanliness and may also be emphasized in the area. To make the results of another study in the area more generalizable, it would be better to increase the number of communities in the municipality as well as the sample size. Using a double bounded DC format in eliciting the WTP may also be helpful since it is believed to increase efficiency in locating the true WTP of respondents. Computing the WTP of each community could have also been helpful in order to find out differences in WTP based on where respondents reside. 
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